Sustained autocrine induction and impaired negative feedback of osteoclastogenesis in CD14(+) cells of giant cell tumor of bone.
Giant cell tumor (GCT) of bone is a histologically benign osteolytic tumor featuring prominent osteoclast-like giant cells, mononuclear osteoclast precursors, and spindle-shaped stromal cells (SCs). Thus far, most studies have identified SCs as truly transformed elements that are responsible for sustained giant cell formation via receptor activator of NF-κB ligand (RANKL) paracrine induction. However, we have previously shown that SCs are hyperplastic, rather than neoplastic, and able to induce giant cell formation similar to that of normal mesenchymal SCs; we hypothesized that other cell subsets of GCTs might be primarily relevant for the pathogenesis. In this study, we show that the nonproliferating CD14(+) cells of GCTs, exhibiting typical monoblast lineage features, secrete high amounts of RANKL, thereby activating a RANKL/RANK autocrine loop that determines sustained giant cell formation. Moreover, these cells also lack adequate negative feedback control of the RANKL signaling pathway, as determined by endogenous interferon β. These data demonstrate that CD14(+) cells of GCTs are abnormally stimulated to limitless differentiation into multinucleated giant cells and provide useful suggestions for the development of novel therapies.